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(54) LCD assembly with reduced thickness and method for assembling the same 



(57) An LCD (Liquid Crystal Display) assembly with 
reduced thickness to be suitable for a communication 
terminal using an LCD as a display unit and a method 
for assembling the same. The LCD assembly comprises 
an LCD, an LCD driver for driving said LCD and a PCB 
(Printed Circuit Board). To reduce the thickness of the 
assembly, said LCD driver is at least partly located in a 
recess formed in said PCB. 
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Description 

The present invention relates to a liquid crystal dis- 
play (LCD) tor use in a communication terminal, and in 
particular, to an LCD assembly with reduced thickness 5 
to be suitable for a communication terminal and a 
method for assembling the same. 

In general, an LCD is widely used for a display unit 
of a communication terminal such as a cordless porta- 
ble telephone. Such an LCD is constructed in the form w 
of a module, and installed in a PCB (Printed Circuit 
Board) of the communication terminal to display various 
operating status of the communication terminal. 

FIG. 1 A illustrates a known LCD assembly in which 
an LCD is installed in a PCB of a portable telephone. 15 
Referring to FIG. 1 A, an LCD 10 is installed in a PCB 30 
using a flexible cable 20 for electrically connecting the 
LCD 10 to the PCB 30. The flexible cable 20 has an 
LCD driver 40 disposed at the center surface thereof, as 
shown in FIG: 1 B. In general, the LCD driver 40 for driv- 20 
ing the LCD 1 0 is realised by a TAB IC (Tape Automated 
Bonding integrated Circuit). 

FIG: 2 is an assembling diagram showing how the 
LCD 10 is installed in the PCB 30 according to the prior 
art. Referring to FIG. 2, the LCD 10 is installed in the 25 
PCB 30 and electrically connected to the PCB 30 
through the flexible cable 20. Likewise, the flexible cable 
20 has the LCD driver 40 disposed at the center surface 
thereof, facing to the backside of the LCD 10. The rea- 
son that the flexible cable 20 is used in connecting the 30 
LCD 10 to the PCB 30 is because the flexible cable 20 
is freely bendable toward the backside of the LCD 10, 
thereby reducing the thickness of the LCD Assembly. 
Here, it is noted that the LCD driver 40 is disposed at a 
center surface of the flexible cable 20, facing to the 35 
backside of the LCD 10. Accordingly, in installing the 
LCD 1 0 in the PCB 30, the LCD assembly needs a width 
d2 of the LCD driver 40 plus an extra space d1 between 
the LCD driver 40 and the LCD 10, needed in some 
applications to secure a space between LCD and PCB. 40 
In practice, in order to offer the extra space d1 , guides 
(not shown) are attached to a side where the LCD 10 is 
connected to the flexible cable 20 and its opposite side, 
i.e., to both ends of the LCD 10. 

To sum up, the conventional LCD assembly needs 45 
at least the width 2 of the LCD driver 40 to install the 
LCD 10 in the PCB 30, so that the communication termi- 
nal having the LCD assembly becomes thick undesira- 
bly. 

It is therefore an object of the present invention to so 
provide an LCD assembly with reduced thickness to be 
suitable for a communication terminal using an LCD as 
a display unit, and a method for assembling the same. 

To achieve the above object, there is provided an 
inventive method comprising the features of claim 1 and 55 
LCD assembly comprising the features of claim 6. Pref- 
erable embodiments ar a subject matter of the 
dependent claims. 



This measure provides a significantly reduced 
thickness of the LCD assembly, since the LCD driver is 
at least partly located within the recess. 

The above object and advantages of the present 
invention will become more apparent by describing in 
detail preferred embodiments thereof with reference to 
the attached drawings in which: 

FIG. 1A is a diagram illustrating a known LCD 
assembly in which an LCD is installed in a 
PCB; 

FIG. 1 B is a top view illustrating a flexible cable (/20) 
of FIG. 1A, having an LCD driver (40) at a 
center surface thereof; 

FIG. 2 is an assembling diagram showing how to 
install the LCD in the PCB according to the 
prior art; 

FIG. 3A is an assembling diagram showing how to 
install an LCD in a PCB according to an 
embodiment of the present invention; and 

FIG. 3B is a diagram illustrating an LCD assembly in 
which the LCD is installed in the PCB 
according to the embodiment of the present 
invention. 

A Preferred embodiment of the present invention 
will be described in detail referring to the attached draw- 
ings, in which the like reference numerals denote the 
same elements in the drawings, for understanding. 
Though the specific embodiment will be exemplarily 
defined and described in detail to clarify the subject 
matter of the present invention, the present invention 
may be implemented with the description of the present 
invention by those skilled in the art even without the 
details. In addition, an unnecessary detailed description 
of widely known functions and constructions may be 
avoided here. 

FIG. 3 A illustrates how to install the LCD 10 in the 
PCB 30 according to an embodiment of the present 
invention, and FIG. 3B illustrates an LCD assembly 
according to the present invention. As mentioned 
above, this LCD assembly can be used for a communi- 
cation terminal such as a portable telephone. 

Referring to FIG. 3A, the flexible cable 20 is inter- 
posed between the backside of the LCD 10 and the 
front side of the PCB 30, being bent inward at an end 
portion connected to the LCD 10, and electrically con- 
nects the LCD 10 to the PCB 30. The LCD driver 40 for 
driving the LCD 10 is disposed at a specific place, pref- 
erably, at the center surface of flexible cable 20, facing 
to the front side of the PCB 30. For example, a TAB IC 
6F-F02 manufactured by Samsung Electronics Co. can 
be used for the LCD driver 40. The PCB 30 has a 
through hole formed at a position corresponding to 
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where the LCD driver 40 is disposed. The LCD driver 40 
is inserted into the through hole formed in the PCB 30, 
so that the thickness of the LCD assembly may be min- 
imised. In practice, a large-sized element such as an 
LSI (Large Scale IC) chip can be disposed at the oppo- 
site side of the PCB 30, covering the through hole. In 
this case, there is no limitation in utilising the surfaces of 
the PCB 30. 

The LCD assembly does not need the extra space 
dl between the LCD 10 and the LCD 40. That is, the 
LCD assembly according to the present invention can 
reduce the extra space d1 which was needed in the con- 
ventional LCD assembly, by disposing the LCD driver 40 
at the opposite side of the flexible cable 20. 

FIG. 3B illustrates the LCD assembly in which the 
LCD 10 is installed in the PCB 30 according to the 
embodiment of the present invention. As illustrated, the 
LCD driver 40 is inserted into the through hole formed in 
the PCB 30, thereby minimising the thickness of the 
LCD assembly. Actually, when assembled, the LCD 
assembly according to the present invention has the 
thickness of the LCD 10 plus the thickness of the PCB 
30, thus reducing the extra space d1 . On the contrary, 
however, the conventional LCD assembly has (the thick- 
ness of the LCD 10) + (the thickness of the PCB 30) + 
(the thickness d2 of the LCD driver 40) + (the extra 
space d1). For example, in the ordinary portable tele- 
phone, the thickness of the LCD driver 40 is about 0.4 
mm, and the extra space d1 is about 0.6 - 0.8 mm. 
Accordingly, if the LCD assembly according to the 
present invention is applied to the portable telephone, 
the thickness of the portable telephone can be reduced 
by 1.0-1.2 mm. 

As described above, by changing a position where 
the LCD driver is disposed and inserting the LCD driver 
into the through hole formed at the corresponding place 
where the LCD driver is disposed, the thickness of the 
LCD assembly can be reduced by 1 .0 - 1 .2 mm in max- 
imum. Therefore, it is possible to reduce the thickness 
of the portable telephone, thereby offering a great con- 
venience to the user. 

Although illustrative embodiments of the present 
invention have been described herein with reference to 
the accompanying drawings, it is to be understood that 
the invention is not limited to those precise embodi- 
ments, and that various other changes and modifica- 
tions may be affected therein by one skilled in the art 
without departing from the scope or spirit of the inven- 
tion. 

Claims 

1. Method for installing an LCD (Liquid Crystal Dis- 
play) and an LCD driver in a PCB (Printed Circuit 
Board) 

characterised by the steps of 

forming a recess in the PCB (30) at a position 



corresponding to where the LCD driver (40) is 
to be disposed, and 

inserting said LCD driver (40) into said recess 
5 at least partly. 

2. Method as defined in claim 1, characterised in 
that said recess is formed as a through hole in the 
PCB. 

w 

3. Method as defined in claim 1 or claim 2, character- 
ised in that said LCD driver (40) is disposed on a 
flexible cable (20) used for electrically connecting 
the LCD (10) to the PCB (30). 

15 

4. Method as defined in claim 3, characterised in 
that said LCD driver (40) is to be disposed on said 
flexible cable (20), so as to face said PCB (30). 

20 5. Method as defined in claim 1 , characterised by 

using a flexible cable (20) for electrically con- 
necting the LCD (10) to the PCB (30), 

25 disposing said LCD driver (40) for driving said 

LCD (10) at a specific place on said flexible 
cable (20), causing the LCD driver (40) to face 
to said PCB (30); 

30 forming a through hole in the PCB (30)at a 

position corresponding to where said LCD 
driver (40) is disposed; and 

inserting said LCD driver (40) into said through 
35 hole. 

6. LCD assembly comprising an LCD, an LCD driver 
and a PCB, characterised in that said LCD driver 
(40) is at least partly located in a recess formed in 

40 said PCB (30). 

7. LCD assembly as claimed in claim 6, character- 
ised in that said recess is formed as a through hole 
in said PCB (30). 

45 

8. LCD assembly as claimed in claim 6, character- 
ised in that said LCD driver (40) is disposed on a 
flexible cable (20) that is used to electrically con- 
nect the LCD (10) to the PCB (30). 

50 

9. LCD assembly as claimed in claim 8, character- 
ised in that, said LCD driver (40) is disposed on 
said flexible cable (20). facing to the front side of the 
PCB (30). 

55 

10. LCD assembly as claimed in claim 6, comprising: 

a flexible cable for connecting said LCD (10) to 
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said PCB (30), being interposed between a 
backside of said LCD (10) and the front side of 
said PCB (30) and being bent inward at an end 
portion connected to said LCD (10); 

5 

an LCD driver (40) for driving said LCD (10), 
being disposed at a specific position on said 
flexible cable (20), facing to the front side of the 
PCB (30); and 

10 

said PCB (30) having a through hole into which 
said LCD driver (40) is to be inserted, wherein 
said through hole is formed at a position corre- 
sponding to where said LCD driver (40) is dis- 
posed. 15 

1 1 . LCD assembly as claimed in any of the claims 6 to 
10, characterised in that said LCD driver (40) is 
disposed at a center surface of the flexible cable 

(20). 20 
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